lA ( _ # U) 

AJ-walSl ^iujj)X- 
t fljjV'll SJ^aI qC- 4ak bj£$ 2- 
42ljfl 4Ai£j <_$ jLajlaJI ^uuj^I3- 
^at]| ^3 *j4- 

jaJI JLa^VI ljLuaS- 

(Jjjj£1 JLo^VI <— iLua6- 

block load^j'j^' JU^VI ujLw- 
hap^j'j^' JU^VI uj'^ a 8- 
CAajJUSJI j Afljjlj uiuilli]! ljL&U) jLull9- 

CjUSlil CjULuaIO- 

ll-defusers&grills 

CHILLERSf^l3- 



;a-A.^)l! auI ajaJ 

;(. ^»j«a >^i~i 

j Aj\ it^i j j (jjj 4 j! ^ jVj AjI ^ *mj ^ajV 4jI.1a]! ^gi 



^Uaj i^ljjlc. Ijl 1 g j JjIc. j ^ba sAic. sJ qjjJII (j_jO (_£-bc. ^ _^lVI (j-a 

;ilslaA Aj^b j£al ^a jV Ixfla ^bail C bj^'i 



;L_Lui 2 aJ AaK‘i\l J^ll (j-aj sJ3 i _ 5 ic. o j i » ..o A_iLa*Jl Vj <■ sK; j £3^ .te.‘un«a eJ J^.l^)l! ;4 aK‘i\l X- 
jl ^a jVj L-S^alj j t. ^l^jl (jc. Ixflaj Vn«<a\l c jj2- 

;La& j 4 j JAjJ <• 

(bLall j! 4 ^.. k >i j "i^jjb/\- 

Jjjjiil £ljj| lAa. tfj* &aj (bUfljAil ^ j *U ^Vu 4 ^ l ojjj&I f JV 

jiaAil SjibB- 

Sj J^> a djjl^lj 4 j j£j^a fiJjUa 4 a j jj» 4ok Jaluta j JjjjuJI Jsjj-u j 4o2 jau i_aia qC- djL& jA j 

4iaSj Jl Ai jid! Jib 
JjL ^IjA Aijijl ^ \ j $1\ laiuuj Aajja]| 



i jjjjj ajibC- 

(j Li. j jll\ Jjjjlll iajau j Jjjjj AaJlfr jj£ij A^jjalt j Aijiil (jj£b jaj Aiblaull ajjlill Jaa 

O^La 

ua jaall SjibD- 

<jiaja. ^aVVn flail caljlaji fba caljlaii £caiu j-yjall (_aLa Aa ,jkball f Ij^jJ) ^Jlaaj A-yjn 

uijaall ^ jla ja. aJ <jiajA.ll £a Jaa ji£ uijaa Aal jj£j ai flail 

t fljjVill a jib ^iajj ^uuj (JjlSfljail j 



jjSjill 3 - 

Jk-b J! <jalall lAa. f ^jjZi jjSjill jV UjC'laJ cblJlAjll £ala j ja lalb ^^laa laala 

jjSjill JSaj ia jjjj l^JV AaA jbvi! aiAjl) ^JuS jabla ^Lall 
AjjjuII iaaui j jjjji] jjs JjlaaA jliu£. ^laaA A 4 K 11 I ju ^laa*! <jj 2 1 g *A jl?jai 2 \ g *A Laala 

jsaaaaall JjVI Jalstll A4K111 £a. jaa ja^Ij JjVI ^ laala ai3 

AiUuail4- 

Jaaa 1 g 11 *> a Vj AUla^a jbaC Aal Jjaajll Aigaa Ja l 11**1 j ljIAajI! £ala j jba ^ic. (_a2jlij aij 

Ailauall <jalalc> jij| jC. 

Isa I (JjoaIa tilLual! <jaaj jl dballl laaj ^Ajjj AaAjLLlI iAjll t£lbua jilt jl ^iju 

1^ jlfr (j-sajj ^^aa jia jaa Aua Jalt ^Sjj lilbaull Jlaa ^k* aA^jll 



( aaA jll jaA jil 4Jil ^aaaJ 

cJLaSall gjjil <j& a j £2 AaU jiaalA 
;t fljjllll a j£aI ja jl£ jl (illaA 

DX 

jxaLuail iiaoil jtDirect Expansion jl^aikl jAj 

:<J il faaAL jAj 
til ball 1 t fljjVl jA J JjV) ^oaSlI 
split Aluaiiail i 1 i!.Aaj 1 | t flu^l jA J ^ilall ^aalll 

aic Jl ^aaiLsplit 

Ic^j'-if^-L^^decorative 

Cassette 



J 

.t 



floor stand or free stand .? 

(mini central) j' (ccd) j' (split ducted) ^juSj .f 

vrv .® 



package^ j* j &l£lt 

Chiller ja j 



^jIaxaII ^lu jil 

V ^Uij jA <j*a ^ ^ JV Jla-ftil ^ Jla-Ui ^ jV 

^jLula]) IjAj uijju AJ! ^AuaS 

AjlLa ufljsu jJ j £uJa^lj ^La^J) j ^jilt AijC ^jLLa ufljsu ^b2 ^Ajfr A ^bu 

lAa. (JajjS 4-uulj ^ ^ j Aa2 JjAl <j^jAj 

^lak £jjj tiluLbuJlj lj! jjVI Jaiiluiit £jjj AJlLa ja^Lmll uijju 

^ J j£ bulaj....lA£Aj jauiIj^j l^_b J jiA JaSLuo^l (jSLal j ^A&IulaM 

l^C' Jiujj <»JV &Aja.j* cA 4 Aj f^A' 

^SAjAj jlalL a U! j (jjjjj£ lA j^ujAjj lA Aj^ <bjj b AjjbuuaJ! (bLajjaijM ij-« (jiasu ujIaS ij^) 



AjjIjaJI JLa^VI cjtuta. 

t fln^Ul ^xual^a^l jj&a.) ,j^ Aa^Ia^ b dJ P jbaj^sJl 

j all Q±i qa jjj£J) AaSc- A^jj j 

...jAAa AS JxlujI JjtaJfc <bl ptui J 

:^a tbl^xll JaaJ ^AbU JjS 

ASHREAAjSl- 

http://www.4shared.com/file/uTkACJmX.. .ntals_2009.htm 

Carrier Hand bookv^2- 
http://www.4shared.com/document/lyPk.. .air_condit.htm 

Rule of thumbv^3- 
http://www.mediafire.com/7gnm84p5z5o21rgn 



Block Loadg*Uj44- 

http://www.4shared.com/file/-aPbaw9E/blk305.htm 

HAP^jj5- 

http://www.4shared.com/file/kFvQ-fRC/HAP420.htm 



; jjjla Lull Iajj AjjIjaJI <— 

AjjjIIj AijjJaj JL0.VI cuLu^l- 

JLa^VI uLui^ 2 - 
jjasl jail jjajla j£ JLa^VI cuLua 3 - 



load calculation^ load estimation till Lij*l ^ jV Vjl 
ll^ l-ulus!) £y» j jolaVI J j ^Uaa ^Li 1^1 j ajxIlaA 111 ^1 ^3 jll jl 

oil fLui jl jjl*j al ^LSJl lA j ±^)j ^3 j Ijxllaj jolal jl 

ljIi^jII 

4-uUaajoll AjjIjaJI Altlall qjj Ij 3 al^jBTU 



Li ) <U.jl fUll j* <o>J!)Ul ajIj^J! 4 oaS ^ j 

4lajaj fjV ^-alljj culls ja! I (j ffiVU £dl....i^u$ij$il j* U^» <J^ 

f ^ui j I JjjauI il lie- lujj iLuuill 

(jjjj^ll jja ) jll*l! ^3 Au^ljl lu^IjII <ijljaJl J*RT 



RT=12000*BTU 

jl &o». Aillall <jJu3 ala. JKW 

RT=3.5*KW 

jojoS (jut! luIjo^ 4 u 3 lIuuouI jV aj» n"i ujj L jULua ju joSI a louu (j^ll^-all g j^a ju ^3 j 

http://www.arab-eng.org/vb/t230637.html ^ UlilL» ^ 
cubic feet per minute f UfrM Si^jCFM 



*jl 

4L* 2 0^' O' f JV 

rt 

AiUa 

Sj5 4 jjj£J£J| S jjUl Lai 
(jh/vvlLi j| cjI^LSJIj (jjjlijj 

kw 

hp 

rt -iJJJJ Lai 

btu 

Sj'j^ 

Ci)j jliSJlj Jjjjj (jJall <_£ jLulj JjjL (jl LkiJl (j-aS 

<&l j^L ^nv^ll qZI j 

(2>la lA jJfl Ailia ^LuV ^jL^a^k Jj£j <2)1 
<y flS jl) 0^ U jJS 4iUa ^LuV f jL Cilj jLS ^ JjSj £l jl 

,j-a OUA (2)1 Aij*-ai)j Al ijiil tjvjj 

Vjl 

^a LT*i J “^J^kw 

UiO 

O'-*** ^ ,¥“1 ^jLujj Ijaj Sja Lr ixj )1 aj jjjkw 

jLuaikLi 

rt =3.5 kw 

AiiUa ^1 4illa <j\ Aijjj £i\jj!L& T , © (SjLujj Jjjju <2>^l (^2su dJ 

rtc5jji?-jVI fUaUb AiUa JjVI 
kw^Ldl ^lliilb 4illa Ajjllllj 
^Uaj ^1 ^»Uaj &A bil.i^j J jjaj ^Iju 

LusjIj 

rt = 12000 btu 

O' <$' 

3.5kw = 12000 btu 




(—uL 

Jjjjj (jh/avll £>-* f jb ^ UA f^-all 

AjUVI 

.lalj jj ^ ^ A * * * £tHV £baJ 

one hp to produce 8000 btu 

<■ *-'" : j (jLua^ .lal j 4»a JL <jJal) ^1 

UJaj 

one hp = 0.0746 kw 

jjjju cjlj jLSlI jjc LUjJi US jAj Sjfl jl Sjia (j\ jjj Ua uij ji&Mj 

Sjj^l jlJj 

1 r ja^l ^USil ^ 4 ^ jk j 

dll JjSj ^^jA jlall 

c.cap 

Aj-JjjjjI) AjuuJ) l£j Jj^s&LaI) 
(JjIajIj dll 1 ^ jk* 4 

rt 

kw 

dUdl 4_4j2 (J I ^JjL4J 

rt 

r * ® ^ 4^' 

CUu SdjAj^l) A aj\\ 1 1 dljkin 

kw 

djjju IdA 

L^ujj) AjjLj *UU lA U) 

Pi 

* •* 

LT^J 

power input 

fbj^S dj)j jLSlb 4_4 j 11) adA j 




^ Ajjjj ljaj A_ajUt ±k 

12000 

^£- 4^4°ll 

8000 

^ ^jUii vj^'j 

0.746 

i**iVi Sajaj^) A ajQll 

Pi 

fbjfS CjIj <aj2 ^ j 



;AjjjASj AjLjlaj jLa^V! <— iLluAi 
btU 1 * * * (jJt A * * £ya grLt^j M^LuiaII £ya J jj^====> 

cfm t • ♦ yto ? ♦ ♦ O* gLZ^tr 1 J3=====> 

h.p 1 Luj& £^btu A* * * JS======> 

Jjjjla (jC- iJajuu^vj) ^A qju AjaIc oAC>li <jia ^A 1$ jte yjjjAuLa d AC- 111! ^ A 

Jjlc- AijiJl til] jjjA t fljjVi jjlc- U) i jJ j£j ^ j jjj t ajjVi (j jluu rjjjj UJ dljjUuj (jju 

?Aj1 J-4*jA £jj-« jla © * i ^Ha j] j£jA l^aajjia I $ 4j^ 

Y * = © * i AaLu*aJI (2)1 J^SaA 

Jlua* Y , ©=A * * * /Y Jlj©> AkUiA ^20*1000=20000 btu 

20000/12000=1.6 tr 

fT J! fY , V <> <yuJaJl ^Uj laLJI £lii ijl ^ASc U1 Jj-muj aA ^1 
A^Lu^ai) Jla ^© (JAiuj lgu2 LAAuJ) ^UjjI (jj^JJ q£LjV' (jjaxj ^jj 
j AaLula]) ^hVuab ^ jljaJl JaaJI t*Muavn aA tlujli! Alixl jA j iJLjJfl ^t-aljjj ^2 

jjj£ ljlLuJ) ^Ifljj) ->bVualj 

,jC> AAjLuJ) A£jLuta3l ^2 Ajula! £)| jJu<fl £CaUjj Luajtj 



^ jAj AjjIjaJI jLa^Vt uLuua. 
;uua»j2 ylLal Ajkl ull uijjialt (jjjAl ^»JV AiuLa Jj2 

(jlLal! £jlk j JjLlaJl J1U) ufllaJl jla^ajoJl Sjlja. <a. j AH?TT d b 

(-ilajil jlajajaJl Sjlja. ^jASSTwb 

%1 * J\ © * ^f^00RH 



AJj-IaJ (j^j t flllVn VJjJ (jjjla jvA ijjk 

Weather L^u-t a^L* <Lab 2 ij gAbjb! unblock load *bub ^aa 
W eather-> Edit->Region(Midle east)->state (Egypt)->city (Cairo) 

;LaA j A£jj ^ ^ n^"i buj b blc-bj lib! qC- bibbj Ajjbu ^^LiA 

Tdb=102 f 



Twb=76 f 
0 ^a*j l^xb^Latitdute =30 
0 ^a*j ' vWft Daily Range=26 

jail JaaII UUi JaIj*J| AjI (-ijCl bjUbj c5j' J aa uuj4a! bjLuiC' 

1-solar heat gain 

2-transimition heat gain 

3-internal heat gain 

A. People 

B. Lighting 

C. Machines 

4-Ventelation 
solar heat gain-1 

V ii£ JJj UJ jLa ^ J j t ^jUiuC- Ac-bj ^ jLulaI) Ia Aju 

^ LA jAaIj llA 4>a»uj jil (Jjj jJl 

:<yVI uaau j pujijl I yfl Aijt Aijt <iLu*Aj 
(c^j^ Jbui-^jbi Jbui-ujjC-Jj^-tj^ -jub) Aljhll alabll- 

Jllbl Jjouj ^Ic A_L.lb! ^bj Qcajxj) lab. j Aijill Ax 9 j Abj.lbl 2 - 

V * (j^ajC lab ^ djAUbl 

Y o (jia jC- lab ^ <jiabj]| 
IjA j Aablib! uijjlol) ftjjoit Abb (jl AjV u ^xauOj Lb ^ JV 3 - 

Ij-uafr Ajutjit AC-Lb! -jobbui j^_b 



;Aj| Jjlb ^AaC- AJaIxaJI 

Q=A*SC*q 

solarj' £Lu 4*3111! ojljallQ 

£UjJ! AjaLaaA 



(Jl ail J^IslA^IaJH a jl jail JlSlul J^buaSC 
£j ja JSJ ^buiVI 0 ^ 4 a 2 U 1 ! ajIj^Jl AjASq.. 



^ 1 iu L <j^aj ???j|J| 1^ j~\l ^ J i->t -v-ytt <_ula 

q Jl Vjl 
Carrier 4^ £^l 
Carrier===> page 52===> Table 15 
ajAlllI ^UL (jiajaJ) lai. jLuel V * tilLuLS AjibtjA 
Uiiil u <^J (jJaujcl jUkl time of year j 

Aijill £U j atauVI jU£lj 
a jAlllI j^ill jU*ill £ijjj Ai j*Jl ; Jlla 

q=108 

L^Llus V A£>LuJ) aJj^j-a q , J&l ^jLaVI ^3 <jj£) ^jUiuC- aJj^j-a q , J&\ jULj 

sc>ns 

bbua £_u1 

Carrier===> Page 57===>Table 16 
£Uji! ol fciLtflj ^ jrUjil £jl J^l 
single==========> 1/8 inch 

Double ===========>1/4 inch 

:<yVI J**jj o“U yfl 

SC= 0.9 for single 

SC=0.8 for double 

Sd-¥> 

AlSllS 

(jl j ^jUa^ll Ifolc- Jiuaj aAja.j^» <j*a jl j y&Hi ^jUfc^l yfl 0j£u 

(ilubJoilj ljIjjVI ^jcUu Jll“nMI (j*a j^a^-a Jjli L^-LalC- 0j^4 Ljlt 
BTU/Hr4^JJ Ujc.Uj q Jl t-uaJ UjAfl OjH 
J* solar heat gain ll*-alk &s JJaL aAS 

2-Transmission heat gain 

; 0& AajUII a jl jail AoaS j 

(windows)^^^' 

(walls)^'j^' 

(partations)J^'j^l 

(ceiling)^*- 

(roof)^a^' 



^j^u;confused: 

1-windows 

Q1=A*U*AT 

U transmission factor 

AT temperature different between inside and outside 

ajUil £j J& IjAajxuU and SC 

Jt JJ^VU 

Carrier=====> page 81======<table 33 

JJa J& <^A AlUL qxU Jj 

U =1.1 single glass 

U=.58 double glass 

LHU! ^oas. J& AjUuj g jAua gJal ^jjSJI OjAIui Aa^I jaj*Jl ^1 

Jxa Jju (2)1 Ajj) (jSJj ialS (jjjUfr LgiS Vj Lg-La jJli La A_uJ UI UUjSaU AauUJU Vjl 
(jalUaijA (jaaA^j (j I (jAl .... Aa&Ia aA^jj Aaa. jla. aA^j (jaaA^ J J J**^* (^Aj Split *UlS 

J mini central ^-aLa mini J UI split £j &» ^JLiSj 

aU-UjSJI i flnSI Jc JIaj j jjj ius 

gj JSJ 6UjlU£ jjUaj £a A-aAll]! CilSjUUJl J AUailujU I^“u4°il U j ajSa dAA 

VRV t fljjSIl 4_lu.lUL UI 
A aKI jUalkl jA 

variable refrigerant volume 

Uaj| i jA . uu US jl 

Variable refrigerant flow 

VRF 

Alai Jjaj j t Sa^I Jl Aa^jUJ) 5a^ Jl Jc AjilA aA^j <j a JiS! Jl 4_L>aj (jl AUSaj JlU jA j 

jjaujoaS (jA jaSI Aj £Uaa (jl (jSAJ 
(jaAlU AaU (jjjAj^-a ^Jl 

jLiJl J (jLSa Jcl J (£jjSjA JSxU ^ jA LIAujI ^ut Jl J aAj^jUl x Jl A_4^ 

UI J (ja*A UaJ (jjSa jUa jtufll ^uj J l J I^Jvvj ^jUxa^I ^ajV JUISa lillu j Jjj Aa| j 

J&1 

yUiuC> ,jjjj (ilolual JS Jt AjA UI f lU (jl j JjaVI Jc* t^AaC JiUu CujL J Ala ja AjIAj (Jaj 

AajljaJ) JU^VI £-a I njl JaSjA UI fLi (jl j (JaUaj <JU (jaU]| 

ULLaUI J (jjiu U lA* jJLua ( 5 j^l aA JS > * © jM * Y J ^100 

AajA V* * Jjal Ui (JJjU (jSJ j T'*,l AjC- jUa ajAllilj 

a jUU UI a AS (jU *ifr A U ■>! aUI (Jaj ^ * Jl "I j^w (jA t flj^ll jUa j 



(jjALui .Ia^I 

if* ^ jA LlLuul ^Ui jil X Jl A-a^ 

A&lj (jja-a i_fl^J ,jj£j (jS-A-a !ilua! ^uj j]| ^ tfljrvj ^jLajlaJI (jijLLa (iliu j ^lu j 

ftet 

jlutC (jjjJ (ilolLuu) J£ ( jlc> JjA Aii! f Liu (j) J JjmVI ^C- liS^JC' ^iLuaj ujjjL j Als J aj AjIAj QJU 

AjjIjaJI JLaa^M £-a 1 Vnl^% J^£Ife AjM f Li (j) J (JjjLLjj (jiLs ,jjjUil 

L> jSli 

solar heat gain^' J^aL Ufua. 

Q=A*Sc*q 

fUil « & Transmission Heat Gain O' 

window 
walls y 
Partition y 
Ceiling .* 
floor ,® 

OLuiO (jf- ^uUil ^ J^aJt LLujo^j 

Q1=A*U*AT 

IfSjil JjIc AIsjaIa yfl 

La JAj <jaj ii£ A_4jlL^) c5 J U ®Ia2I 

IS jljaJl J^' 

lajljaJl & gjlSll ^ jljaJl Ja^JI Js- 

2- Walls 

;JjjLL AJjLlaS) 

Q2=A*U*ATequivlant 

luLaJl AaLulaA 

iaitjaii AjuuoJL djtjaJl JUajI J^LlaU 

jAbua+AifllLAll S jl jaJl bjta. jA <jj3 J^-aL^ATeq.... 

A_a jJii LLla JS j 

Carriers 1 ^ U JJ 4 au*^L> 

Carrier=====>Page 71=====>Table 21 
(il&Lu Litl-vtl <jjU j£aj (j£- ujIa^Ixa ±kLL iiLil iaitjaJt la&LL (J J) J£ Aa2 o J JjlaJl 

ib/ft square) A * jn * (<> j* j iajlxll ojjj jUxaJI 



* ,1*T * ,T (JA Aajjjjjj U Jl A«4jij ±klaj (J^U 

Ujl uLLai^J file UjLaS jaJI 

ATequivlantv^* 2 ^ 

AaSlSaJl dj) jaJ) UjIajJ (JjS AaIa ua| 

Carrier^' 

Carrier=====>page 67======>Table 19 

:LU^ j^Sj f jij 

lailaJ! alaul . 
lailaJl jjj . 
duSjUl . 

^ AaujLlc-1 J&t U) AaIj^oj yju Ajul jil A£-UU! jUa&L (jdaJl xj» jA ilu&jZll AjujU^L 

SavedJJ*' cj^C' <-k-aJl 

AaIai <_uaa AafllS- U l uliL^jJ jjjS Cll^ La Axj 

Correction Value 

bla-A jjjSj fjij 

^Li ^Ijl IfxaJ JjIa j Aji SjL ^»Ujj <> jUj UlLa. US ^AjDaily Range 

Block load=====>Weather=====>edit 

UjcLu aUI jLLLLa Axa Lula 

• • -V * * 

Aaa.jlk]| j AaikUl ojljajl AajA Jjfl taala UUa jjjSj ^ JV j 

J j^vU dij j Aiflliil ajIjaJl UjUja jjfl ^ Axa^I correction factor uj*' ®aSj j 

ATequivlant ^ 
Q2^ UWa^ jjjSj J UiLuSl AJaLuU) j^aU & JS diS 

S-Partition^loo^Ceiling 

AauuiU USI (jiaja-4 lulaJl (jl jjjfljtC' US wall cP JaaJl US LU 

jjaaa J*- 4 cA 4 Jj-J 4aUa jVI J J 

;ljV1 a*WI T U-Ufr ( JLu 
AT=5 A^U t AjSa jLaJl . 
AT=20 ^AA» • 

AT=30c5j'ja. Jaa. Aa& jjIL j! £u1xa jlaJl . 

Q3,4,5=A*U*AT 
(JA-aj 2 <— iLaaJ 

Carrier=====>Page 71=====>table 21:31 



4- Roof 

j) ‘ La) ^JLuk3) qa p\\A*si \ AIajuj ^U) ^jlLaJl 

Ceiling Or Roof 

i ljLLu^. (jLaS j lIi&Uj JLa^V) t.u«v j kj'vlln ^5 (jLut& 

Q6=A*U* ATequivlant 

(J<Lu2 ul^vl 

Carrier=====>Page 76=====>table 27 
ATequivlant 

luLaJl J1a 

4_^LLaJ) dj) j^J) (Jjk 1^-aajj) uua. 

Carrier^' 

Carrier=====>page 68======>Table 20 

:Ll*^ (jjS^ ^JVj 
lajlaJ) (jjj . 

Uu2j!i]| • 

Correction Value 0^ j 
Carrier=====>page 68=====>table 20A 
+Correction Value^^' &jLpJI <jja £*?■' 

ATequivlant uj*' 

J-uo^l ^jlalui) oAj^ja AijU-ai) j^aUc j£ £pl 

(jA <&) J^aL lij^nl 

Solar heat gain.^ 
Transmission heat gain.^ 



window • 
walls • 
partition • 
ceiling • 
floors • 



(jc- 4 ajUJ| 4jj) jaJl JLa^V) <j j&j 

3- Internal Heat gain 



3- Internal Heat gain 

:*Lu2it r 

People • 
Light • 
Electric Machines • 

1-People 

a j! jskl\ QA (jl C’jj 'g- jyaiu (j^LiLuiVlj 
Ao^lS a jl j a jIja 

Qsensible=Number of People*Sensible heat gain per person 
Ql ate nt= Number of People*Latent heat gain per person 

i$j & jl Ilajxa jlu** j £)Lu*jVI Jslaj u^- 4 ^ cM- 4 £>* t flfiVn ajl jaJl 

JUui Jl £LuuV! 
Ashreav 1 ^ 

Ashrea=======>Chapter 18=======>page 4========>table 1 

<j^LiLuu^U ajIj^Jl ^ua jjj Jaj^u 

Rule of Thumbs-^ u-aLaaiVI ^ Aa^IiLi 

Rule of Thumb======>chapter 13 

La J Q^aLLuiVI t$u2 £L*ajA 
Qs,QI^**' j-Sfl! a.£j 
2-Light 

a^LuaVI 

Ajjlfr fifUa) . 
diluijjs ofLual • 

AjJlc- ofLual 

Q=Power*3.4 

CoIujjJs ofLual 

Q=Power*4.1 

jllaJl JJau 1 J 1 .JA o* 4 jlj Power J' CP \*-jk 

Rule of Thumb======>chapter 14 



toktok66^' 

ja£> (j^j| (jA AjaLa <jl A£j*j ^jISjLuLa £aa^ lj!j 2 Llj) Skj&) V 

Block load<£-«bjj ty** jA* ^ AjljJaLx* <_^ 0-^' 0-%^' Vjl 

^jLaJLa 3| pJA jil £^ui j£jj 

(-LalUl S £ljj| ^ f jSli fJ 

t fljjVllI jitjA yC- f ^UI j£Aj jj 

A&IjjIj cLfcJ^' u^ 

^j4<rViH q*lui) (jC- Pyu* j£Aj aJ 

AlAjC>! (Jjjlu&l Cut <j£i j J^tj-aj ^ia J^a2)j UaLLuuI j^S j-aC- (jA Jlfll V b! 

Jjjilt t*ukl AjIAoJI qa (j&jJajA lj!j 2 3] iiljV lAa. f^laLk 

USIj 

Twb,TdbA^aib 

Block loadg-a^ JJ O' 9 Igjfo ^1 ClaI* J AjlAaJl £>a AS jLuuAil CjIjS 

Twb.Tdbf*^^ 

a jja£ AjjLutluu) ij^Sa ^aVuaj j Ailj Aj ^LaUjbl lift £)l ^Vifrl j 

L-ll^Jt £C-alj JJ £A ^SJl (JJiij (ill QjJolUlu ^LaUjjJI tfyytj fl lAl j 

LIIa gjJa jj CjIa 2 j^Lj ajjj-a aAA j 

<^L£4j 

3-Electric Machines 



Aaiiui jua.vi <> ^uni ^ jiii 
Q=Power(W)*3.4 
Rule of Thumbs^ £■& 
Rule of Thumb======>chapter 15 

(l^-Sc JjV) bj^SJ! (jjjSx^a JLulL bula) Ajjj^SJI a jjb J) Aj 2 lilL-la AjS^ilaA 

Internal Heat Gainb^alk jjlj &aLij 
T otal Room Sensible heat,Total Room Latent heat^^ 

Factor 1 . 1 ^ ujj^j 
V entilation 



V J £jb L a <jjLj 2 La j ^LL^b U°l b) (jlajij AijaJt j AijC t flnS*i buSj Ut ^jS^A i_uL 

J^IAa 

IjA j JkAjj J l_iU1) l-i 1& Ao2 JiV) ^jic- <jV bjJa 

JjAj <j-u 



(j^alkjj La Aju 2 j AauhSI ^llaj aJLaC- AijiJ) ^ aAj^j^l yjjLLl bula 

A ii! jjic- y£^u> j tjiikjjj 

l^ijxjj Ajj^I £jJsja] UoaJ aAS (jbifr 



Providing space with fresh air 

(jjxa (jaj ^ Aj\ J!A ?■ I jA AxaS £ba»a (j/rvxa JS <_fl jC I ^ jV ^Ajjj 

Ajj^_U| cjLui^J dJjJ£> (j£Lal ^jiajjj j jjbiV Ajj^jII ibV>i*-a Jjla, ^ 

^jAua (jaii^l & a ASjLuaa 

http://www.arab-eng.org/vb/tl74975.html 



Ajuuj t jj fua * - j jSjaII lJLjjSjJI JLaC.! ^ ( _ r LaaJ) ^j^5) i_ibS £)<* f- 

A j'VU/ljall JlLuiVI Jlj AjjISa! qC- jJjCI j l-liLa yjSj £)| jajl 

>1^ Jl ^jJa £ Ajj_$uJ| JLa&) aaa^sj 

;A a.Vfr a 

*La j^Lal) j Ajjjj^jal) j AalgJ) UjLlaaJ) < ^Aj f Ij£j AJh/uat j (jlLaJl f IjA jjjxj AjIaC- jjjxj 
f Ij^JI jjjxj Sj^jxi ^.iVual <^SS t flnSI Jj^j L jlub V jLa^V' <jjaxj ^ j 4 f IjgJI t fljjSI JlaC-^ 
j J (2)Jtv«all Jla ^jAj flj£j &jljA Jh/ual 1 nlfr (jjajij jjlSjal) ^hVuat Axoola bblj 4 

ALau J ^ic. fc_j*J! Jjjj baa jllLa f IjA Ajj^jJI biblaC. 4 jtfiTi bj j 4 dil j^*i"u<4allj bjlAljaJl 
Jjjja&l ^ laS t I AA ^ j t g jfl! £jlja j£l&l Jj^j J& uijjjjj Ajj$j1I 

SIVuja ^j 4 AjbjSa j Ajj£j ^Uail biULalja Jalafll ^S. Jj^/rvU JjjlaJ) jj-a2! ,Wu<i 4 AjbLU! 
JJjAlb Jaxj <^1 bil.ll jail jLjjIS ASjbu j ^jIjaII Li jS ASjbi Jla Aj/waVia 4blSjb £^)jj> ^a 

,<£J« ii fVI <^j 4iU2aVb 

? Ajj^UI jLat i ^ La 
;Ajj£j1 | jLaCl Jjaub 

4 AJIAjIuj) j! dbalau lj^IjI) fljgJ) A_u-b j f. tj^Jt fj) AjU& £y& ^jlajxj) JjAaj[?][?] 

.4 djJtua^j j c AjLahVual 
. AjjLjji]! l^lla^ljAj f )j^J) A_ia£ Aj±vj[?][?] 
Ajj^L p] 4 f IjA ^jl^a A£aJi j A a J j-a jLaj&L 4 Lj£j^ jurnu Ja ; Ajj^U) ^Uaj AjAxi[?][?] 

.j^V I ^Aluia Sija-ail 

(jl& Iiajs La ^hVuab Ljj^ Ajj^I Ja ; Ajj^I 4jjAa. AoflaS AjA&j^][?] 

J * 

lj\ ^a l^ahVual Aj ^ jj 4 Ajjja Ajj^U) Cul£ )j)[?][?] 

JIa j JjUla (jA (jj£i u' Sl&! ja £a (jSLal j l^j) jAfl j 4 J (J 

.AjitLiu ji ^jlLaib ^jj^ajvaU lll2 4 < iua*i V ' J Axj Laa2 AJLu^l j AiUaI3) 

j (jbj^jj dl^j) Auflji ^ jLaa_aJl ,jjjAl^_ai) ^a (jjbu3) 4 AjiuJa Ajj^jJ) bulS tj)|2[F] 

4 w <J <j* JaJj f )j^J) JLj^aI AjUdulla^l uijjiiJt jj Ajj2) jj Laj AjIjLjm JjAaJ 

jil! jULbl j 4 AjjIjA lilij) bbLS ji LaS f Ij^ii bjb^l Ijbjaa AjIjaa JLuij Ljjjaj ^ nail ^ja^l 

. Jjj]| ( jl£- oJaaJb ^ n»ll j^a&l\ ( _ r lxa ^ Jjjuj Aaalj^l j\"u*ij 
j 4 AjjSjjJ) bijjjll Ajaailb ; jlioail j aLaaJl biljjJ ^balja J±^j ^j) jjLaxall qjAI^aI) [?][?] 



(aljli Ale Jj£jj Jaxa < _ J al) ji jjaill calaSlA Jaa caujIaII Aaebll biVVI ^bVual (jSLsi 
Jjjj V dnvj 4 £cll .. JaIxaI) CjI^laj AaajilgJl cajLSaI) jjLuiilb jjj^lll <JaVi ji 4 AajIa 
J jia caIjLaa -b-iaa .lie cdb SleljA 4 flu^lll jall^a j 4 (jLSaII gy]| l£_b JjjJaAl) f Ij^Jl 

£jl>» J C)^' <^1 f IjfJ! Jjla £jlj* (i' cjl^l (> ^aidll £jl>» 0^'j f 

.JjjLaII f Ij^Jl Jaa Jaal ^jAoaII Jib (jJt AiAaJl f Ij^Jl caaaa 

j La£ Aa2l£l| Aaj^all JjLui j A^Ijj isleljA uau SUax-d) Aalabjll ibVb^ll j jail) ^aja^I lie [?][?] 



•ijla. jib luulill f Ij^Jl Jllaai V lia£ 
l^ioluaj 4- null I <jI£a j Alajla caaa £>a ^ jIjaII 4 flj u^all <jla jxaia Aallall cbWwall ^ 
. " jl jaII cabLuia. ^j| Jjlaal Lib Ixj 4- luiLLaII £ jail jbail A Aaajii^J) jlaill A$_a j 

.(jilla!) .aja^I Lib 



f Ij^Jl JjL j Aaj^all JjLuj j t flju/al 
;4"n/nll AaL£l iLJa 4 flju^allll- 

wall mounted AjjI^HH 

S jflb ji AaaUj 4falj ji lallaJl Aaa2 ^ IfcuSjl J^l bj I j Aa. j ja£ Ax-baa t _.,A j 

JSj Vi uiau AaalaJ bn/nl l £)11 a cL&j O' <A$ ‘ JJ ^ j' ^Hxa AaaUJ 

.jIajIIa— 8 "1 £p ^tajll cJIaaij 

roof mounted AaaLagg 

Jiill Sjbxll jjJ ^.3 l^abiiyil Jbah Aaejlll di& j 4 ^ uaII ( ; alg-ill 4 flVmll Jjjfl l^_u £ ,jj ^jj <jj 
laluall j bitaljaJl j Aa£a2 jail Aiiall ca|j iLaaII j ^&Uaall ^jUxa j cal j^d"u aaII j jjaaJ&ll j 
block ^va.uII jlxAll Aaflli Aiaaj j 4 dUaiall ca&Val! j ailjajjaJl cal&b j ^jbaall j 
^jlj^l oibj ^jljd ji jjIIa J& Jki lailjA ji jjUa ^aj2 j^Ijjj V di ^buildings 

| j Jia 4 jlaall (j a AjIavU ^ Aa^Ua | j jj£ plla2 yC- djb& flL& aib jj£j 

Aafliau Aajja— ca AajlA^ Aajja - I ; ( ^ Jia 

false ceiling mounted jIxuaaI! LiSaJl 

Call& jl LaS l^aaSjj j A1 a£ f Ij^J) laid A^a2 j A^jjall ^ua jj£j; JjVI ' jU) ^i[?][?] 

4 flirill ^laaial A1 a£a Aallaa. A*la2 jjjju j . I^Ia If ja. ji jUIlaaII cJSad) callaVa <ja sA^I j 
Jjjj cbax ^1 ialill f Ij^Jl J jial Jjlall Aava2 ll& AJja Aiua j c_u£ , jj ^jj j 4 jUIlaaII 
AajIIa ^ caliall ^lill jJAlb f Ijfll Jjla j caaaa AajjaII SjJfl JjSj jl gy&ljJJ . <1 a 
(j\ 4 Alua jll < _ J lilAl| jlAaJl jaaLa j l^t^A AaLaaj AIa^jI) Jjla juajaa < _ J all AajaII Aiufljll 

| j . jLa 4 AajjaI) Sj AS (JaSIxaI) ^ JjjaI) j ^yruAVI laiualb ^juaj La 



ALS" aawJl jUpI j 4 jbtaaJ' : ( ) J^~‘’ 




■laaja t Aa jjail If Ja. AaAiail jl La^uail Aaj 2 jljja j)j£a I yblail £jail yi* 

1^ \“\*u\ A^jjail p, j^lui ;5 ai) f Ij^Jl Aaaii Aaualia Aaij ija <_Li_ui3l A^a2 J ^ "' j t Aaya Alua j I ag nj 
i jUIula]) ‘ aa^.lt j jl ^jLui ijiJl ‘ aa^.H yjj jil) &1 A^jjail yjbaj. yliail £>a 

A^a2 yj£j J c yjiS AJja Alua j AJauiljj Ljaji&il Jaal^Jla A^a2 £a JjJail Aaj 2 -lie. Aakjjail Jasaaa j 
j Cal j^tvll Jji.li bua A^jjail JaiLuia £a ^afia Ai jsuja ylaj Cali { jlj ja ) jllab Aaaja JaaLaJl 
^ j yuajil jjlsu AJIa (> ? J A Vi ill t-nkill ClLa CLul ^ailua Aflj A^jjail JaC .lit AjjjVI 

| j .Jib c Igibkil 

!A?-lj U~^- L*wJ J <_«?u~Jl <bxa3 c jl»c~*aJl cAA-Jl <b-jja : ( ) J^b 

f bSfb Jij V AailaS A-LjJaa jUiuoail uiLuiil ^Jauua ( _ J Ic- Lgaujja ^aa ja£ I ji A_^ jja ^Ailub A2j 

faninline^^ r jlj-HH 

6* '*0* J*^u J*** 6^ 4-^jj ^jpropeller type £^aJI £jSJ! £>* l?* J 

) Jib t 1$ lj».>tM yC- AajU]| fbla^uail { j£- L-Jaail Aaj*-ua : jl jail aiA Laaxa All VI f Ij^il yjlaa 
fi j2jj V 111 f jA^Jb jlaaa sift j iaiil yaba <_i ja j Aajbja SjjUa f jljaa l^Jg> ylalxiLuia j c ( 

.^jil A^jya ^1 
APlia : ( ) J^b 
;-*■ jljaii ^blfS) t flj u^alll 



AXIAL FANS^jj^\ CJ\^- ' 

. AC'ta.iii Ajjja»^i Aajj^ii— 

jaab Caau f Ij^Jl <j-a S jaaS A_iaS (iLjAa , ; .J ^Ailub j ja£l ji qaIuuj <Jal3 | ; Jib ^ Aa jj^ , ^ j 

.AaaLa A-ua ja * ,V® Aaja V A^baiiia AaiuUual Ja jiLba 

Sjaibu ^Ij^-aJl 2-A fli HUB Lfte lAo^ & AJLf bib ji^l (jaajaaaia j 
0* <-^4“ ) Lf^ J ‘ JJ^bta Aija. JH SjUa ^ ^^Ic- jl t 

, < _ r L yLaJ jj ,..■■] jZ ji ^ bja2t jabb A-afr^a j' aaaa jail Aaa|j (jjjbbil ua 
Cal jAfi Ca)j Cali ,jA_a ^hVuala f Ij^Jl <ja» Sjaa£ Calaai ( _Jaaa l^J ‘jljaail ol& Calja^a j>a[?][?] 
.Ailla Aii£a J^b f Ij^Jl Claj^a i j\ c ^jiV 1 ^IjaVI (jt l& jaaa la lAAj t SjClil Sjaj Uua AaaLua^ 
J ^IfrjVI tuiuba 4-uiaj b^l ^ ^IajC'I (|l 6^ 4-^ O'Ja' J^ (^400 

. ui iail Oil^ j j L_flViJl uila ^ A^jjail Ai ^j^^iall jaaJ) jjlaia laaj 



TUBE AXIAL FAN Aaaj^VI Aajja^il A^J>^I2 - 

j>aaia <— uSjali j c l^aLba j>a f Ijfil ( I gfAj[?]0 

jl c AaijjK jjjii f Ijfil Aija. jjl ^jlja^l &AA (_ja*a j t ( f Ijfil c$jl?-a ) f Ij^l Caljluoa 
j Ajlaa^l j Aai& SjJaaaail c fbaajba ^ l -^SPIRAL AaaljJ ; ^jJ) jaaxaa 

Cabaiail ^ VI UalahVual ya ;■ jail lilA Abuial <_lujj lai jaaia |AA j c JalA , r SliiAl 




) AabLIl S AjSjjIIuiVI JfljLbbl dua j c A jaft f-luaj^U Aaj jjju V dna AacLL^II 

.( AajIa A-uajJ V* ^aa 

CENTERFUGAL FANS <s Cjl>» = * 

: -i iS J*j^' £jLh» 

) J jaC- ^Sfr (Aula , : jj|jJa«i| laW <Aj) j t , „| i t ( ; JlAi ) Ajjja-all jIjaI) (jC- (_A laa-al! 1$ Kd[?][?] 
t AJIjJa^V) JataJl jjvall AjjIja AjWjva (jibj (Aj) j t 4J)jJa^V) S-JCtS j £ ,jaj jaj ( jja^» 
(3-a Aina J iVuaa AxIuOa j AaIjIoaVI ^Ixuj (jAds Aiiiba La) ^uljd <jC> Sjbf- (jibjll (j j£j j 
djlaC (£jaSfl SjjIaII j Aula Aixuujjj (je Sjbc (jd Lpl^l Aa! t (jdjjjb (jjjJC’Ub 

Jjauia (jtjj) JaC AS (jbjlaJl (jj£j j . Adujll (In 11 Aa]a*J c;r i51 Aujjb AaLtAA (Aib (_fl ija (jC 
j l^uljji t flllvl AS (jijjj]) (In In ^jjaLaa (jSf Ijlaj ^ jai <jljjl Ajla& t*n nlll Ajla& <_&u j LagJ 
i (jiaLaaVI J Sjl jail ^jbLal! LLlui^LI) (ja * jl jaII ®AA ^ju/al La£ . (jljjAll jja-a (jC> Lb Asa 
.Ajj) jv^/all (Ail ijlall QdOXJj dLudl (AjLLSa ^ Sjbuia liLluijbll r* jIjaIIj aAalj AjlLIS 
(jail (jh ) ^LaSfl JL\ ji ( A)' JJ-^1 ®1 a21 (Ja£cJ ^ fllvll AiiLa Ajlana £jl jaII aAA <jajj Oj^lEIZI 

( Aaj>all (jljjA d ^' 

. jjvall AjjSjA^J! Llui jig 111 AjiSjAj Aa-iaI t Jldll (_jJiSjS AjJ£jaJ| AajjAll [?][?] 
(jjjjjil dlaa) ^ (AjIjLuoa AjjjIa]| AA jaJl aAjLj j AJIjLj-uVI Sj^ ^ f Ij^Jl <— ia-uj fAjH?] 

AJIjIxuu^U ^aj^vall _ , ’1 UjjAj a Jjlall JSja]) (jA JjjlaA^t f I j^Jl uijij (jijjJl ^jAj 

.(-i^laJt gya Aj A.Wall f 1 j^Jl ^jA-a jA Ia jIa uLuajVI I jaa-a AaaH f Ij^Jl Aau duA. 

; Aa^LAI <Aj) JjaaJ) (jA aAIaA Lai < i(\ tt MjJLaJl (jAjjll AjI j AjJ£ja1) AajjaI) Jdaflj[?][?{ 
t AJIjI&ujVI i L# iC' AaajjII i—fljla Al& Adaidla A & jau (jjftVil- 

t ujj^tva < _ j AjjLLui 1 JdLua jjjLj (Aiau Jfl) (jljjJ A&j^aj jj£ 1 f 1 jA AjaS ^ | ^1 j^)2- 

jUil Ajj V (_jiLHb j Ul£ ji Luja. f Ij^Jl dbljj <AjH&! La lA) A^jjaII dl dAaj V3- 
f l^Jl o-l^l j dbljol! Jaa 0& ls^\BACK PRESSURE O-Sbuall laidall AaAu AaoLa 

.Aijja^j 

J-afr d jl Aj^LL Ajjalall JjiaJl (jjSj " jIjaI) dAA (jC> sjjb^ll fLuajdall4- 

‘ UllLal! ^jl>al! £_l^l (jaj J^UaV' J ‘ BALANCING aO-31 

.^.Luajda Jflb Able- AaLuLLaI LjLAa Jaxj5- 
M/V PERFORMANCE 

(jl aau JaIxaII dAAj AiUball Al£ jbJl IgVin ^a1| ^ jIjaI) f hi (JaIaH A^^Via JaUa Aajj[?][?] 
Cs& jAMCA dli^al ja j AlajW.il LLJa ^ jIjaII dAA f iJl Sjja. JbuC-b (Jjvlull AbjJ Abl^-d 

>4//? MOVING AND CONDITIONING ASSOCIATION'S TESTCODE . -1 

^ jIjaII f bl 1 »<1 LAbual 

jAajja!) S j^a A& aJl& dial 4s .A j t ^jIjaI) p bi t fli^l AauajjII laIajaVI AajVI (-aIauiV) 
JaAa ^Laj (jlsuSll ijbjl A.-yll Lbj diajj t Aa JjaII Jaia dfr f , jjla <jbjjA djAa[?]|?] 
(ji ^Ic- (j^ jaJ (ibilj c f (jjLaa A aja^l f U'.i Abj ^J) ^a^all A aaL (ji uaaA j t AajjAll 
; JlAbuSft jiaiS t Abaljbl dAA AaaJ Aa 21A AajjAll Ja Aa j Jjj jjj AiLuball (jj£j 



i i i 




Lib £cJLu j i 4a JaAa : j£J) Jib 4 jl2)Jj ^ f Ij^Jl £jjjj ^Uxu) ^4&[?][?] 

; .Jiui t iii> Jib 4 aajj (Jajj <— u £ jaj 

4 J 4 aI jj*l\ JaiIaII j Ji^ftil (jjj 4 iLuo^l (jj£j <jii t 4 a j jaII Ji.lA ^LaI ^ti Jja J ja j !?][?] 

(jjj 4 iLuo^l Jj&j Vi jA iilb j I ( : JlA j <Jjti 4 ajj^ 1 ) uLuti jl 4 ^li t !Aa 

1 ajVu aa IjLuaa a.,,u; <ji <_iaa 2 f p’jA-A La I t 4 ajj^I jJaS 4 aj 3 (j& 4 ajjaI) JaIa j kit a It 
^_jj| 4 j&j^u (jp ^cjLUI iajLuoM 42 lla Jjajj (ji p \ ^_U 4 -uajilt ( _ 5 iasJ ^ja 4 _&aa 4 SLula Jjki 

.£jJjj 4k£j jit < _ 5 ja dfl&j j ^SjTuaI LLua 

.a^JVANS ^y o^uj l_u£jj J^aflj LajIj 4 j£jj[?j[?] 



p. lj_fSl JjUi j iiL>^ 4 _ajj* jLjlilHH 

FAN SELECTION 

;4ajja}| jUil lA jSIjj uiAljtl (JjLa jIslaJ )[?][?] 

CFM -iaAui ji 4 j4*j fljjjj 4 £jjaj ujIIxa^) ft j^Jt 
STATIC PRESSURE ( SP ) </^u-V! laLiltBB 

; JIa 4ajja 3| £)-* 4jjlk^l 4 «a4a]| 

EXPLOSIVE FUMES ^>1- 

VENTILLATION ( f ijA Jb£u.l ) U& 4jj^2- 
REMOVAL OF HEAT <^1 6 - SjljaJl 4>3- 
JIa 4aLa3 j ^Aill Jja-uaa JIa 4-uiA CjUuaa jtABRASIVE MATERIALS 4iuii Jil 4 - 

.lilt j 4 jLui La j (jJaltt ufiLli ji <jjj jjaaII ^a£1) 

CORROSIVE MATERIALS *\y& J*1 Jfo 1*1 4jjLaaS ^Ijli ^> 5 . 
ALLOWABLE SOUND LEVEL ( d b ) <b O 4 -^' <£jiy-BB 

j>tt 4a) ^Aj ‘POWER TRANSMISSION 4a j 4^*11 CM ^>H?I 

;4jjV1 

; Jii 1 liljAAtt J j-Afr ^Ifr 4 ajjaI) <_u£jj ^jj j) t S jJuLxa Sjbll- 



; Jii 1 (jjj j jj Cjl& java ji jjjLuill ^IAaIujU ; 4 jkuaj djbjl- 



FAN LOCATION : gym 



:Jlui i jIaa!) ij-A t^JAV*t 4 ju 2 llijj yj£jj t ^t.utt ( J.- 



:Jlui < 4 jjIaa 2- 




lJLu£U) (IjIA^j ji f Ij£j AjA*a]| Aa j ja y& f Ij^Jt Ayla A_vjja Jxjj £)i uaj ; Aiayvia 

.A skull ^Lay]| &LxjI yA^C diva) ^ Ajka £)jj JflSfl jIa 1 * -a AjJ£ja]| A vaAaII 

Xujlill f Ij^Jl y-a y^lvlll J Aaj£a]| (JalaLuiS. 

;<LaAAa 

Ama^II ykajju] Ig jv,u j! lA Ajk f ly$Jl Aaa£ ljLa^J A sVivaII JjjJa]) U4 JjUaiuu 

fiUjij La] AibJbVLj Aaj£ail JL aC-S? < _ r L»*]l JjaaLa]) CjUILIaj ^^iaj-aJl ^aaiLa j c S JjjIxa!! 

tfa V yS jvya yj]l J LjLIuaJI dA$J Aj$ a II I ^ AalAa]| 

AIR CHANGE METHOD f IjfJl Aiajkl- 

I ji lAAjka yi AajjaI] c£*a f Ij^JI Aaa£ JAxa J&FAN CAPACITY : fUaft 

yA VAa flLc 1 uAvuat Aflj ) . Aia2J / l_ix&a]| ^j£]la jJIjj t ^ jIjla < _ 5 £jjLLui) iaLua clou 

)(-ft]jA]|— Aajja]| Aialaj I J£*a jJ^Sflj AiA jaSSfl AjSf Ajua 

;Aa]U]| Cal jLiAtt £jjj f ly^Jl jaaxa A&jjlaa J-IjlaJI |AA ljLaaJj 
<_jlLaj! ^AA^la Aaaj^a JIjaJ) yl£-aJl ulu a )[?][?] 

yA yl£-ail Aaj^U AjuaLLa]) A.ja^II y^J^ jaJ) Aajjj. -ail £.|jgJl jaaxa CaljA AA& jL&l [?][?] 

VI JjAaJl 

;Ai^aJl £>a Ajj$a]| JAsla uiua!|?||?| 

CFM = BUILDING VOLUME / MINUTES PER AIR CHANGE , TABLE : VI 

A^l j jaaia djjAaJ A-aJ^JI JjlSAllHig 

VI Jja* <> 

L_ yLLA]) Ajjaajav uaia AjLuA ^aa j Aaaj^a A|ja]| yl£-aJl ^xa[?][2 



:JLuoHH 

ji Aajja]| fUa& jA La t ^A2 1 a A£-liajl j t ^A3 1**4 ^A2 t * dAbuj yyiLa Aaj^a A) ja 
.ijvia y^tXa ji f tjA ; j jLi-a ^AVua*i y^ AJLj LaI& Ajj^a]) dAA <aj^J) y j'j-aI' 

: c>J! 

laxIa ^A2 1**m s |9 x i» Xl** = AijiSl ^a^l- 
SyA ,jS i ^ilflA Aj^j JS Sja JaI^L ^yi»A]| f IjA jjjill ^LLkJ Luj AaJ\/l JjA^ ^2- 

t ApLa]| J!jlk 
:^jLuii a ^ J Aajja]| f UaC-1- 
CFM = 60000 / 3 = 20000 CUBIC FEET PER MIN. 

^ JAVA ■ jlyA iyjiC. ^IAVuaI ji AjUa]) dA^J A AV/1 AAflLuJ dA^lj Aa J JA ^IAVuaI y£AJj[?][?j 

.A (j t * * * * 1 ^ ^ a 

Jjjb diau fUaaJl jA lAA UjUaC £jj$j yS ^jl ja]| ji Avjja]| jLu^I AaC jjj[?][?] 




' jLua Lu jSj 4 jLulj diA 1 nil ^ ^ jA jilt j i <jLLaii ujj* jyJt ^jSjjUlu^I JaxJJ) 
V (J^ ^Ljjll dta-jV A-uu£UJt A^aJt ^ 1 $ n/n ^t jj I uiajfl Ajjl.1?. £jl>« bjjjjlt '^jHH 

i ^jtjJt f US? A 4n& A-ajLLa ^bjlt jLuu 
V <^1* AjjC'J* Jjxll ^JjjJl Jjluaa ^ C)J^ ^ ^ C)J^ u' C^'>* ^1 jHE 

JjAt-Jt £)l£Jt ^-iljjll &AA Aj jj 

f UajJJt tjVujt V ^n\ JJaij IgJt V) tlgj£l£j £lijjt ^t- j i Aj&uJt * jtjjJt yli L» jjaC- 
(Jjl^tj CjLJIa^ Luajji. , j jLajlaI) ^ J|_Jt <jj£j La J& jt c AjjtA^ islia jj V 

•Lr^ ' 

HEAT REMOVAL METHOD SjljaJl a> Aaj>2- 
Ajj^J! ^ qI a jilt £)j£j La J& ; j AJbJl 



JjL jib (j^Luj ft jA Jt^jluit jA 
jAJlJt oUtoJt Aij*-a j»jL AJbJt diA IgJtAjluut JjJt f tj^Jt Aja£ cjLuo^ ^jj < _^SJ 

AMBIENT TEMPRATURE ( <^j^l *'j^ ) SjtjaJt A*jAH?] 

cjl^t Jib Ajj& jJl SjtjaJt 4 ajJ[3I1 



AjjIjaJ) AjjllajjJt (Jjti^jlb SjiLa Allb S J jUt j £)tUt tg uj"^j ( _^Ut SjtjaJt Ajj»£[?][?] 

ALiiJt 

: j ^ (j Jt uLua&j AJlJt ujti^UJt A^t ^AlluJ f . .[?][?] 

TOTAL BTU PER MINUTE J 



CFM = 



0.018 x ( TEMP DIFFERENCE , F ) 



Jj* 

- AJll Jl j Aaa.jllJt Sjt jail AajA £)& 

J 

TOTAL BTU PER HOUR A^^Jl </ AJilt SjtjaJt 
CFM = 



1.08 x ( TEMP DIFFERENCE , F ) 

JjjJ J ija-4j Jaju f Ljj^J J jj» ^Ic- j jj AijC Ajj£j CjUIIlLa ; l_i AibJt 

lyLua^JL (JjjUj JjA-Jt d jjj J-uU ti)l- 
;A2^*Jt (jjj l^t.yujt JtjjJt f tj^Jt AjjJ ^ujVi 

x ( ENGINE MAX. HP)*** SjJfl 

CFM = 



EQUIPMENT ROOM TEMP. RISE ABOVE AMBIENT TEMP V F 




;Lj)jjii£Jlj (JjjIIj til lLl2S 0)2- 

0.14 x ( ENGINE MAX. K W ) 4^ *j& 

CFM = 

EQUIPMENT ROOM TEMP. RISE ABOVE AMBIENT TEMP.,C 

jj\ & fiAA <j A % ^ ♦ _J AjJ^uA-aI) A (jfr Jjjj A^ J J^i) fllaC yj£j <jj UXj jg][?] 

ja Igjtij jj jla V " « ) Y 6 * * j£ JjIIa y2 )i) X d^lC- <ja Aaj.m'va)) A aft)) 

<ja A A\*si a A *.) J |jA Y-Aj j j'j-^) AA^ ^hVu<j| j . jaall ^Ixuu (jfr A nM a)) 

.Aaj^I (_a2jj jLki&i Xua (jlaVI JjLui j 
AijC- , , ; J AjjjII) J Ajj^U) dj)A^V Aa£1£ A*j caljjLS JSJ f. (jA J ^ J t * yli La ja£- jg][?] 

A^ja 

Aaj^aJ) jAxa uaLuo^ Aat2 t ( j» J YA ) (j J ) * • = Aaa. jlaj) S j) jaJ) AajA AJta. [?][?] 

;Ai^aJ) £>a ( A^jjaJ) flLc ji ) 

ENGINE HEAT RADITION ,BTUM 

CFM = + ENGINE EXHAUST 

0 .07 x 0.24 x T D 

; AibUJl £>a jaai) (jdalJla jgg 

ENGINE HEAT RADITION , KW 

CMM = + ENGINE EXHAUST 

1.099 x 0.017 x TD 

:£j£j LjlibUJl fiifc ^jg][2 

•CFM = VENTILATION AIR IN CUBIC FEET PER MINUTE 
00CMM = „ „ „ „ „ IN CUBIC METER PER MINUTE 
HFTD = PERMISSIBLE TEMPRATURE RISE 
H3DENSITY OF AIR AT 100 F ( 34 C ) = 0.07 Lb/CU. Ft AIR ( 1.099 Kg/SqMeter ) 

HEBTUM = BRITISH THERMAL UNITS RADIATED PER MINUTE 

HHKW = KILOWATTS 

mmSPECIFIC HEAT OF AIR AT SAME TEMP. = 0.24 BTU / F ( 0.017 KW / C ) 



. lA jjC j flaj£j£J) Lj)llja] AViia)) jLjjIS A£ jjLj Lj - 4 SjALuA Aal2 Lj ) jJLs ; 




NATURAL VENTILATION 



4JLjiaIl fi^A 4 aau 

.4jjj$j Jlybl Jib f Ijfll j <jAjLUI f Ijfil 41^ Jj* 4JW0B 

.4jjj$j JIjaII 4baji fUull £3 jaJ| <^2 Luau Aixuu £bj 4j^j[J[?] 

jLuujI bilbig-' )j) Jjlb f^iaju ^jj LgJI 3) 4-hjIall &3 a ^Jc- 4 aI£ JLajC'YI <j1aj V A. Yl|?]|?] 

bjlibUl 0# Jy&l J^iiu.1 £ |j| Jbafli Sjj^aj ^ 4 jj$U! oU < ^AIR DEFFUSION f Ijfll 

AibUJl £y» 9- ly^Jl 4 £> jau .Jj.Aaj £>1aj 4-LaJI fiJA t p ly$Jl 41 ja bj|.iAl ^ I jjjIj jj£Y 1 y4$ 

;y‘l Aaj 4iblsdl fiiA 
g 4_ujbbl PjLuu 4 Wfr. 

" h ^ £ *> 
: Tl & To £j^l j J*b p'jf^ 4Sikbl SjljaJl CjUjJ. 

lA y^Ut 4 a) 4&WI yA 4 jj£a 3) 4jLjJaj 4J)4 j1ui) ljjILaJ) f Ij^J) J4*a ujLaa ^L j[?|?] 

:<> j ‘AREA OF CHIMNY INLET 411^ 4aIua 
CFM = V ( 60 ) ( AREA OF CHEMINY INLET ) 

j (ji luL Jjjjj £ jJ bull ji Lb ^LUl d4A ^Luaj Lua c ^IjlU ^iuaj 4JLykS) s4A j[?][?] 

.^Ic-V y ylM) 4j^&l2 (jrfflSlj Jfl J jIa yll jl Lb 4 Ajlll jvAA Jib yj£j 
f ly^Jl (JjS-Ij iJA uj ijjj 2 LtlaJl JajjIaI) 4A j 2 4I& 4illl b)4Al 4a J f LjJ) yLj«ui cjuaij jHH 
J t yjbl) iJC-liil ±i£- iaUaSM yA J}24 jj S4j4a 4_ib 4JLH Ij^ba 4 Ajlll yA IajII ^Ici 

,4j jja 4a j4 £Uj jl ^IcJ ^11 4 ailll Jib ptj^l £)Lj«uj 4&tuu 



P Ijfil c$yaA 4-ajlla 

4«ajHaJl d4Aj c jaa!) J^l f Ij^Jl yLjjb yjllxbl JaUail yjjblj f Ij^Jl ^jaa 4aj11a j4Aj[P] 
41Sja yb ijjju j c JjJall j JbuYt JJaa jLaa jIIjI ajUaL f I j$S\ 41ja Jj^aj yC> 4 ajU 
d4A yl j4aj 4111jaI ^ jAaJI 4a jlla Jjajj j bibljj j jlLa j ylstb J^ll jjjaI) Laj! 

4aj11a! 1 d4A yC- jjj»*ill j c yjAA^l Jib 4 ^jaJ UJa (IHjaYI 4aj2 J^ajjj bUjlbl 



STATIC PRESSURE . <^^1 Libail ML 

illJaLuail gb MJl j 4ilb plj^Jl 4 ^j-ui j ( . jaa]) jM yjj 4i^UJl iuaj j[?][?] 

. Jib 4lajyUl ^ S * * 4JjL (ij^A ^ djjyA j!ill plj^ll 4J c>LjlL 
^JJ ( La Jjfr J *1 H dll j bbljbl j ylxbil Jja i ( (jjl f\ U J y 1 yAAl/ 4J.oS.aJ I gJalflfe^ 

^Ma Lib f Ij^Jl jLaa JAvJ L& jl Ua^HujI )j) Jl Ll Jjjj-u yLl t jLaaj L^UjLxa 

yA 4Jli * , V © = yLj*Jl /_Jl ^JaLLl jib 4 juaj j * , Y © =^kLail ^^stiba yjj 4 juaLI j JaLIuoa 
^yAbl JjL bj^j0.6 -/ UjLula. ^jlil I4A 4 aau t Mbail ^ Mil £j£j ‘ Jj^aJl 

^jlil JjSj gift {Jai xuaJI y jAaJI JyL ^Jl t 1 f —I LjjIulo 4JjL*j yil) ^aflluobl 

4jU jSa 4aI 




AajLLaH abfc J ( ;:J^a 1| f tj^Jt ybyub yjblxAlt Mbalt yjjblj f tj^Jt AajUSa jJAj[J[?] 

Lbajt Ao£ ,ja. yla i jjju j Jjlalt j JbuVt J.1 aa jLaa lliul ( _ J ic- a jb^b ft j£lt A£ ,ja bbaL y& AauU 

(bbjfLbl alA ytjAau A£l£l^l , a AajIIa Jjajj j bibtjjj iLLaj ybu£ jjjaJ) 

laibalt ML AajLLaH al& y& jjjintt ^Lj ^ya^alt f tj^Jt Atj^I LLlL Lllbj^Vt AajS 



STATIC PRESSURE 

lit iaLLall gjl Jliltj Al^b f tjAt A&jja j j^Jt ; ja-a!) jM <jjj Ai^xlt Auaj 

Jlui AJajjaJl ^ * * Ajjla (Jj±* y2 &jj>a f 4J U^J*^ 

t UjjC. j bkLbtj bbtjalt j yl*j£J) Jla t ( ^ja-aI) i-tl a-vt a j j-vaII AIaSaI) jjail)|?]j?] 
bill f tj^Jt jLaa (j^ba l& j£ t u^Vuat tit J. -all Jjaui ^1*3 c ^jVuaa jLaaj I^aLIaa 
<ja Aji * , V 0 = ylajaJt ^It ^laLalt jM AauL j * , Y © = ^Malt ^jJlLL yjj AjuaH j JJaluiA 

^jVuaatt (Jja-aI) JjJa CjjZjj * ,*V J bjLuta ^ jilt )1 a JjajI A,-yj"n Jaxbalt y3 MI) yj% JjAaJt 
Ajb jLa jLlt yj£j ^llt ajq-'; i, aU ^ j'valt Jjia , ^t t fit tsi"\ Aua jj t T J b jLjja Abbu y lit 

; ^blt <_uj jolb ( - ja-aI) Aa jLLa uba ^jj|?j|?] 
aA^jIt y -a AibUalt AMJ yA f tj^Jt l$*Mj AiLuta JjL <— uA^tl- 
^jVuAalt (Jja-aI) yA Lg_bLu La j JjLaJt yA ^jVuatjc j bit Qvtdtt yua^)2- 

JtjLt l^alt tilbaA Si^jlt y*a tfb f tj^Jt Aa2 jaj ^ya-a JjJat bb jLaI AjIILaI) JtjJaVt ^a^)3- 

^yaMI ylilt f^lLat Jjlall J^Vit l^la aMIulaII f tj^Vt 
*\ * * ( jic- La jaAa < _ f lLlt f^lLbt JjJalt * AkjjbJl yA -jLIujaJ) ^Lu^Vt jlilt Aaj 2 uybat4- 

< _ 5 £jjLLui V) Mbalt ^I& ti£A j 



SP = INCH H 20 PER 100FT * TOTAL EQUIV LENGTH/100 

: 

a jMj 0 « AljJa f )j&> :; ^ jjC- J)jj J ^ (j 1 • * * lAjbj bjjliit f tj^Jt y^ Aja£ 

Lllbl^l y^ {?bblt Mlt jtbLa c_UA^t t dyM *t * 0 = A^jLa j H ^ j£j J^dla c A-ua jj ^ A 

AjI ajjjA f L j^aII .tilt ^Ixubb ft j^Jt 

* :JaJ» 

A-^jj ^ A ajM ^ja-a yl * * J£J Alt Lab ySlSa^Vl -Mlt ALj ja. ^t J^Wl" 

^ bli^la Aj JaLu V ^ja-a!) y* ybt jjlb ^ AjjLa Aua jj * , A JjLu Aa jIIa f tj^Jt AaI jj 
Aa^jj i ® A*Y * o ajia^j t ^ * ^jO f^fllLftlt Jjlalt AaJ ( ) JjLaJt b>^2- 

^ rr jA 4 

J bjluoA ylilt f^LLalt Jjlalt 

f^50+ 23= 73 

;a jSk yiblLLujt M bat LbL*A ^LH^Vt Jlilt yj%j4- 

ALU A-ufljjQ.73*0.8= 0.584 




jjjQiai! f tj^Jt jj J u 

| -lujli]' f Ij^Jl (j^VM Jj*-a %^ * J LjL-uj» JlAaVI f tjA JjSJj Jja-a (jj£j jb ^fii/aij 
jlatibl <> l^y. ^ %^ * J! 0) A^EXHUST AIR ( U-ala^ll Jl^l fljfll 

JjJaoIj d JA A jVuja jj*J) ^JIjj t—ijjjjj ^JC- £)A*sil \A$jj A jEaj'Vdll 

A^j J£2 jjjUajail AjujUaJI AajjjJI 
JjAaJl J ( ( ^ijjbt ) Jj^jJt AaLuja £ya £jja ^J2 j£ J ^ Jj ) ♦ » A*UJ°I La Jh/ujt L_uJ_Lb! qa <jl 
j 4 A_a.iiJt £jjj aU A a^-v"', „ aU 4_iI jIa!) S Aj£ j!3 ULJa Jj*_a]) IJA JJaj ^llll 

J j 1 * < ^hVujt i^vvl 

hood area taL** <> £jj* ^ 

jilt AaLuja ,ja £jja ^J2 j£j J ^ Jj JL Ajj^aJI J J*a/ ^joa^I JL^aJt ^ja) / A*JiJt P jj 

)v >• J / J f <J( 



A a ,aA 

blt£& _ jfl| 

50 

AJaujjla Aa.^ 
SIlujjA] Ja£ CjlL£La 

75 

AiLi A_4±k 
^ , vq 1' bibl jbj j jl j2l 

100 

AjjIa A_«a jj ^ j AjjL» A^a j j * , “l Y G jjj ^j| jjj bua-i ( _ s ^jjtlujV) iaibail ^ jiill A_aj 2 ^JJ0|?j 

JaIj JjjUa jA Aj j£a JjjUail SJj^j ^UaU 
Aak jjaj JIJaVI Aa j ja jjj A&oU iailfifpg 1 £jjaL jjjjaJl jA Ajlij^l AjjA CbJtik[?][?] 

jjj JeLuJl ^jC-l jj j jjj^jjA^I jjj JaVI (jfe \ “ <jjLaS ( £ta. jluuVI Aajj- 9 ) iaiuJl 
Jj2Jj3l olaul ^ $ jjUlaJI j Jj^LaJI J^ulill *lj$Jl J t fljjVill JjJ^Jt f I j^J) jA^ij 

;Ajj^UI LaLlaaJ A a^A a A^L a* ^ jLL AjJllll JlLui^l ^ J 

(jj» bj^ aa. qLjj j i A^ i>4 i! Aolc- t jWn ^1 <_l^j < _ 5 £jjULuiVt iaLua^l Jlill jjjIj]) 

:L)L»L JjAaJl ^hVuj) 

pIjA jj^-4 ^jjJij 

* , Y * * , • 0 £y* 

ptjA JJ^J ^hVuj| J-9 

J ^ * * * 0# ^ Acj^j j! (jjaljjal ^ ) l^j^ 3 <jij| * , t * ^^0.20 

J / ^ J ^ A * * 

( ^L.. j' j' Sliuoa jl ^jS ) Atjj Jis U jja-4]l LjlixLj <j-ajj-aij j 

f Ij^J) jjxj Ia* jj A*JaS j£] * , * A * 



% % % 



Kitchen hood exhaut 
0 . 625 - 1.50 wg 

Jajla JIJjjjjj JsLualt Alii' jli AtAj»Vt f tjA Jj2Aj jA*-a <jja2Uj AJta. Ait 

AJajjaj CA^Aa.*! AjjLuta Ajjjlilt ft J^it (_ia-ui <Aj^Aa»a yj£j <j. U3J til t Aujlilt f tj^Jt Jaiui 

)r e A ( o^DUCT RESISTANCE CHART 

rirjr^n 3 r n * ^ juit j 

\(j &\ JJ £ullaAlt (j^t^a Aj£- 

^A2 (£*** J J |t * * * J ^)4J £jt JJJ jA*-4J ^AlaJt ftj^Jt UflJJ^J Ac JAJ iifc ^JJJ (jt* 

j jtAaib AJLuallalt P tjj^iU AjuaIIIj A£j2A / ^A2 (A * ) Q±i rjt jjj uAjj^sj CjVAxajj a!j2A / 

Aj^AaH £2 jj Ajuiajt AaLul4 £ja £jj4 ^A2 JSl <j All jjVI Jljlall CitA £tj£U J ^ Jj { ^ T © ) 

. Ataj^i Laj A2ja 1) ^aj'va Abut (jC- ai jolt Abut At jj ^1[?][1 
A, ; ,<.4 A2ja 1) Abut ( 2)1 ^i«a. iji2t jl Aiti Aalcj A2 ja!) ^Ixuu Jjj2 £2 jolt flijjt A-u2 >C t*ij\ 

: ^12 Aj$lt £iuai Aa) jAB (jSj jSjIu JaSVI ^JUSaSt (>D O'jD 



B= 0.4 C+D 

^2 jolt flAilujV tiJa £2j^b J^-alalt f tjfll <jja-a JJ& f Ijfll ( ) JjAaitj* 

4jjCj1j 

jUj-Jt ^ Aajj Aiti c iJt fti$t AjjC jj» jjxI) £it jjll (j^aLuala^ ( _ f l2t jj!2 l_u£ jj AiLa. <_ J i[?][?| 

Jt jolilt A-ajlla LiluaS jSj A / J * * * J ^ £jlj£ Atj*- jt 

f tj^Jt <jja*a ililajtia 

(jjaj^/avj A Vtult A£j*ilt djbuuLuut <— tau [ grease filters ) A^jUt jJ^till ^hVujt AJIa <_ji[?][?] 

LAuAiftlt Jjlilt 

^yalVilt jA j uflAgJt (JAaj (jilt ft j^Jt (j- 4 (J^lVilt JAX4 ljLuia ^jj AjujUa H AajjaI) Ajaal[?j|?j 

. ^jlalt Jllolt (ji jA LaS A^ul&lt f tj^Jt qa jaLula!) 

. diUlaxAlt 
f A2 © = ^ jolt Jjla[?][?] 
fA 2 r = 2 ^jj 1 I 

^»A2 T = A2 jaH ^Ixuu (Jj2 ^2 jolt ^U2jt[?][?] 
J / A^ J A* = ^a-uu (2>« f A2 JSJ ufl j-^j JAxa J2t[?][?] 
^2jjlt (JaAa ^ja*A4 (j 4 j-a (J / A ^ (J © * jt c latWU (j^^La I jjlt ^t Laic ^ 

JajLaJl jjC uLj^ajlt (jj% ^nvj Aa-a ^Abdt ft j^Jt j^-a[?j|?] 

; AlbJt A-uit IJA00 
: Ai^btlt (j 4 ^U4%j ^Alxlt ft j^Jt uLjAdJ jAa-al- 




I * d * 80 = 1200 c f m - 50(1+ 2w ) 

h= 1650 cfm 

; ^A-all A^Laa ljL^.2- 

jjU f Ij^Jl • jA_a *U&A A^lata ylifpm Y * * * : J AajLuca f Ij^Jl U A& jai j) jLuC-Lj 



a= cfm / fpm = 1650/2000= 0.825 sq .ft 

V \ ajlaS ^laiall j jjlJ cajall jl II *11 (jjjlJLa cauiliall jA_all ^JaJa jjlaj 

. ^uUaaJl £3 1 jj (jaaj^-vj calla^la 

JjljauVI > >ljlaj Jl^jluuVl J^-ui ^aca. calj jllS fhVuat[?][?] 

jlala SjI&j jj^IaII aigJ 4 Vllall HlljaJl calaLu j!>U. ja AjjUxall jj^IaII J^£- Ai ij*a uaj|| 

jIIaII A^Laa ja Asujall Aa^jall jot A ^ Jj Y jjjaa ^-4 -ujj >11 jj^IaII 
ls* OJ 2 ^ O' Vj *1 * j i Y j# AjjI Jj <>hn &M 

<j^aVI J&\ £^aj 
. jiiiii ji <_lujL1a]) ^iajjVih?] 
^12 1 ,t u AS jail >C I jllill < _ r lLuJ) ^JaaJ) £lijjt jjla cagj jV jllill (jiaj*j ^A& Alta. ^31- 

^ J&1 <> 

jjlll ^Jauu ja ^A2 i ^lia jVI jjla ‘ SaIAaJI jl jll Jla ij$ II jOilaall >a jsull Alia. >2- 

j^aLw j jlja. £buil j V SjOilaa <jla jaaa V Oioaa j£lill Jj* 30|3 
Aaa JjLuij j Aa JjIju >11 nlajvOII £_iaaal jllill Jjlaa , ,aAxa fill £Haja[?][?] 

f- iVu/i Jj JLai ja jjx all Jji > jl c ( down blast fan ) £j'>» VW00 

( up blast fan ) t j^ l 4» & £j'>» 

>£■ caliall >1 AiloJaVla tajllaall f lj>l JjlH jAxa Jjiaa >11 Aoualiall A^jjal) jlaa^l >j[?][?] 

jllill Aajlla Aal Laa >11) ^SaltuaVI AAAll 

Aaa (j^aliallj Aa^oa (-ajllaail f I Sjl ji AajJ l^aajjj j^a Javljl Ajyjjail uiaua jj 

dJ ijlaj 



Siilill ^IaSI j Jc. >01 J 

>axJl iOjall ; ^laS dilajlya <ja L^jI jfc j t f 1 j^J) JH j > ^^IaII lafr jai ja j 

(2)1 >a 11 OJ^ 4 J f 'j4^' Aa20i j L-uIa jallj Aaj^all j ^> jail ULuSall Jlatl > 

Lu> jjlll £>u 

ale- j.laja IjAj > j AjL^llI > -axial I ^JAlla Ij-iAa f Ij^Jl H Jlxa ; J ^ ; _j Jj^aiall 

>U Ulajl (jJUm) tail Ajjl.Ha all ijLua l^al cajUfrl 111 Lajj j a.^Vual >1| Jjajll lauJa ja >laJua 
‘ -J CjIjjLIII t Hal -J AJ jajl j jjllljlalll uialjall kuaa AJVllI ^JfAa J+«> 

lalA j J / U ; Jla AAo 21 JH1. ^jflHall jjlHJl t u f j Jla AalUaajoll Aajl jaJ) Sl^jl 
j ^ jla all > jjfcluaa >11 (jalol) Aj^va < _^uill call jl Jjjjj jla I Y jA jHa^VI Ajjju jlall Aauallla 
>LuaaLa j ^ajall jlall jla * , \ jaUal >£- t‘‘iun\ lalj jlaoC-VI > iljJ laA ^talaall 'lijjl 
V jl JjIa j SAajII AaAajjllI S jJAll ^ dJ j Aal^ f Ij^a jlaJl f Ij^Jl jA>aluu dial 




64A j JajlU jbiu (j) ,jla *1 , © l^_b J£ JJafll (jbj| Jj 64^1 j 64a j ^.IVua* 

&\ £4b j*>* j Jivi (jic- i-i j ^ © lie s j^iii 
La jjbL» laxSaJI ^Allb AfljiJl = AiLS4i! laxSaS! ^4llb AH.\)*uaI iajUiaII f Ij^J) ,J}24j J4jla 

$4aIj 6 ja jaxaJ AaJ^JI 44C 

^ L9^ Jj4A jt Abbi) AajUJ) qa 4a jj $4a!j 6ja f Ij^Jl J|4 j1lu! ^jj ^jlll Jilibt 44C- 4 a jj 

4a <ja4| 4a£ $4aIj 6ja f jjjxb AaJ^IJI Jjiljjbt J4 *j Iajaasa Jaa^I ^hVual j£4iui 

4a)jJ) jjJlIII Jjjbj ^ * — V ; Ljlfrl aIa) AijC' 

r-r‘ : j^ 
© - r : bjiiis 

^ * - t : SjUc. jjj 

"l — i ; AauIj 4 Jj.^ 

^ . _ r ; j$j AiUa 

A — i ; A*ajxa 4i jC 
© — Y ; Jaxa 



Y : £b* 
a - t : f jj j^u* 
w _ r : 

© — Y ; piha © — ^ ; £u!aa 

uaLaLaaJI A13o1a (jk iuuliil f Ij^Jl ,j^ j/alvll Jaa LaVIa <_ji IgA JaIxaJI jbj Ea»*/aU AbLubl 4_4 aU| 
bj jIj qa ( _ 5 aaSa 4aaa AaaIjaJI ajIaIaxJI f IjaI JjJalia u Ji 4b 4£ j J j f IjgJl 4t4jjt j»4*J bLaba 
4 jc.1 *,^U j 4 jjl aj<U J^L*_bl j i j£j^l) AaUxJ) uVba j AaIjaJI bilj4l j) ^jjaJI 



^vLubt 

Aa Ixaaa UxiL j A \jVij <jt 441 ! jLuit ^il) ^Sfl&4 Ixaaa jSJil 

y * ^ * /r/^ ^4jbj rn as jblbi ^"ai» !*> 4aaa V l Jj4aJi 

^Uaj r I^LuaajJ kiliV jIa J£J 4 ^ © « uLuo^ t bil kil jc-l t bibal avU Axuillb j 

JjAa. IjjoSj j IjAAuaaj t ^ uia-w 4 aj>a Al J&l ljxj * a jjxua 

jA Laj Aj)j 4 tjjjS i J ^ Jj © © bb^l j 1 J ^ J V© | iaLui| A^jja clil jaSH 

^a^aI) AjIjJ ^4£> (j-44 4JV jSlIb (il^Lbl Q<a^) j JjlLbl IjAA jjV ( _ s a^ Jjljj-uVt j2tjla 

^a^aII Aj jLuj! j 4_l1£ Laj2 AjIj] jJjj) JLu^ujua) jJabraj j ^jj^Jb 
( ^Ij^h^A 4 I&J jA (jSJ OJA jLuU L-U& (Jjj J A Uj^LaJ j blj^V AjuaIIa^Ij Jj^I j 

64 JS t ^Jbdb Jj-aa-u b ^jb j4& ^jbiluit l-u&a 64 44il j ; Jj4j j cllLbl qaWj (j) < _ s iSj 

Jlfl l^a2 i 4jjju {Ja X T , Y 64^j t-ijllxa jl 4 ^ Y V ^ Aajja jjtC' AjI l_uS ULaJ ^biC' 

4jjju (jL \ A ^ (2)^ L)^ 

t gjjS*ill Sj2b& b ; ^ yja ja JaS) yl ja^ua y£J qC- bixji. <_iuj) j JIaa!) Jaaaa ^£- 

P ^bajAJl )4A ^ 6 jaxjla]| ^1 ial2 U) I^a2 ^JLlaJ) ^oaLu aol! <ja bjA^j) 



f. tj^Jt jaaia LaV-i*-a (jfr calalaa AaIuj j t, ajj^l cataS ^JlaLaa £)1 jajI ; la£ jaia ^laju 



^jl& 

ja£l £ jJajAll J&uut £)l Jajl U! 

j 4_a2 (jfr iLIfi &Ja Aua (jlj 4_a2 ^Lal 4J& £aiaa (jt j AijiJt ^ dja2j LlLL (j) ^£AaI qja ijUaha 

lAlSe f tj^Jt Jluaat Ailm*!) 

Aj^j a t a^‘i uajaal ^hVuala ja) S j-a JjIa 
J jlall (jjxli ^.vVuaj (j) iajAua )i£A j ^a * uajaala pa ^ 1 * <_ajuat ^hVLala JjIa 

? tTiftVsU <^AU 

lajaaVt 4a jULa (jlG- ijl»*lll ja£l va ^1 ^laAa j ^i.ilt 4iluu» ulilQa uajaaSfl (jLLa lai£ 
laajaLuil AijCla j) f tj^Jt £li.iaV AaSjjULuiVt 4a jlLaJl 4alc< Jjllaa £)) (j^^jLa )AA j ^i-llt 4 _aL«J 
JaUall <-_ij2t jl£J JjflJall Aa£jjULuiVt 4a jlLaJl jlfr tjlllat tjal£ jl j iaAualla 

4a. bA j ^Haua^l ^La 

laaluaA (Jjfo jaL JIjaaII Jt.VTuat jA LaVl^l J>AA Jaa <jti ^Liltu j 

qja Aujlilt f. tj^jJ) t JA.ui ^ 1$ j>lja 4 a jjaalt ^ta2 uua 4_uitj.il Sja (.“nC- Aluil j£j j 

Sja^uu 4£jla L>a 4 ajj^I Loal* j jaaIL Sja$uu Jjaljlall SjaaS S jta£ £)ja£ ^Vu aa l l jjSII 



4aLiLLa j Cit jjjujjjJ j]t j jUaSJl JX> j luSaII JjL £y* uaaAuaal <_ ? ua jaS]) <jJl uolja jl la j 

)AA ija! </ 3 jA 4ij*a V Lll ^Laa j jV ^Iaa (jaljll Uallxa ( _ r uL4J jt AaV LLt ^ja^a Llat AajAI Ua£l5t 

j Ualiij L>® ‘Lilfr taaja La j ^ja^ltt 

t A^l ^ )jA& Al jt ulil jLa. AiaAaJt j L^alaaJ l^JUa j ja ^ 4a£ja 4_^jja^t uia j 

^jaliAa JaxJ) Asia Jjuaia jt c_iaja Jaau j J^Lui L^£ ji_a4_^ j 1 

S A^jLa 

JjLLLl ^j^aaLLuiVt ililla Aaajli j < _ 5 £aaLLuiVt AAA!) c.ua^vt /unW j jallla UaSl!) kkva aaalL j 
t jA 4aa£ja l-i jlLail jl£ ^jaj) \ , A daaL£ 4 n^att 4 aj^tl LaaaaS tAa^ I jaa£ jl£ j 4 ^jjaU 

(jauVt J^aSj (jaul 

JaJ ^al&Alui) j;i5t jA r jtja^t A£jaa JaS j jt AiaiiJt j t AaaLua^ SjJ5 14A j 

JtAaluit (jh JaJt Axj fl j t 4_Ua ^juaa. Ja£- du£ ^at I JAjt J ( 4 \*L 4jLAaaJ jtj^Vt Ai^aLaJj 
j t jl£ iaAfi djAaJt jaa iaa j t ja£ia^t JjA-atia. laJLua tjat 4_^ 



<bt Jbaia 4j£LjLl Alia. 

(jjAufl ^JAaiaa L>i J LK 3 *^ J-aVI 

jLaxJt aaj aiit (ja J 0 ^ ^^laat 

:<b 1 ^£la^- j£a ja) aiil Aa&/ juAl^-aJt ^aj^t llLaj *<^e. ^luJl 
4afr tjaaxa jaSt 4jLtufl ^jfc La^at aliljV j cLiIjLa la) ^aaLLuiV) ^aiLua]) i_flajxa] 4. u a Ilia 
^Llfl t flll-yj l^a^jja f tj’ti 4aI^)Ll) dA^jli (jWAIlasH < _^Ut t flj^alt f tj^Jt JjtAa Latl^jl 4-Uaulla 
jt 4i2 jA 4_j Jaaaa j*si ‘\C- ^A) j LalaalL a Vt S JjAa-a 4aaLa . JjVl2 f Ij^J) jt JaLui 4 a j ja qC- 



dud <jli Lg_La f <j-ajA l ^£> (jjo£*jj oJ^j Lullxb! I i& <jli ^LUb j f-Lua y Jl 

(2)1 tjv/i I^JI^jIujV di jjJaJal |jli jlai Jl ^Jjuj V jUiil <^-a ja £jli dnlua £)a 

<jd )j)j jj£! AiLuua f Ij^J) xfiJ j-tfl dljA-a dj|j 1 jj * (j£J j fQaaJl <juiL 1^ h/udl 

,ja f f bSf) SJ^V4 ^jj£j ,j) luau AuIll.A]| £)li JjLt Ailuua f Ij^Jl Au^jj lujILaJI 

ALlSoj daliJl (jjiajjj Aa j ja]| dj uulxlll ^jj j Aajja^I <jajj (jAj ASIaui j) djA_bl Au^b 

t$JV (jA *lj$Jl £j1a (JA l_ ujfl (jl£-4 (j-® fljA ^1 jJlt-ul ^ ^-baS djj^U Sdall 

(jUbl ^tcjl j.Wa.a £)j£a 

(Ja £L JJ ^iudi AxjLudl t fljjVJl ddjd <j| uijau £jaaJ| £)l ^ jlatl ^ j life j£j| U) j 

<_ijlla^) f )j^J) < _ 5 aja j t^ual Tn A i\")\a AuJLua^ diljjL o^jj t j ajjjoJ! diV^a-a 

• A-ilc* J Aj| 



low static fan coil units 
high static fan coil units 



<ji j£Sn jJUaII j A Wait! £pbjJl t fljjVJt <jia*j yli uiuiSld J ; 

<b! ^sAIAA t ^bjSfl 
<b! £pb jli ^UJ £jl jaU j 



VentilationJ' 

Total cfm=cfm/person*no of persons 
Total cfm=Volume of space\60 



AijC- j] j V Vj cJA^Aj AjS ^jUd) ^jju (j^lldV! Au2 JjajaI) yllaJl c,,ud% { J^> JjVt (jjjlH) 

j ijuld lgu 2 3 J ££LaVI ^bajjj JaoSI Aalua djJaSjAi) j jIjaIuAj Ij^J) Jd^l diLiLaC' 

^)A J ijiil djl^Lu^l 



ajjfl ^ AijiJl ^ f jjj*j (> jftVVn Ajj^I ^jl jjuxj ^Uil 



AC-Luj 



CFM Alb j Oajjjlil! t-UAau 
> .u^j J jaS') CFM J' Alb 

1- Sensible Ventilation load 

Ai jiJl J1UI ^jlL-Jl f Ij^Jl S jl (jC' AajU]| oij 

Qs=1.08*CFM*AT 
2- Latent Ventilation load 
AajLjM <yi J & I Oj^AA AijiU JlUl ^jlluJl f Ij^Jl ^ AjjLj]| ^ ^2b dAj 

AijiSl ^3 a 

QI=0.68*CFM*Gr/lb 



fUil jlau <jj J J\ ?Ull jtaj oJj £jj JjiJlGr/lb 

(iLjlajLujJ) AiajjaJ) ^ 

<&! ?Lui (j\ AS ,jLula]| ^ Gr/lb (j \ Jl f>K*nfe j 



Grain per pound a^jSIL 

1{A j JU^YI ujluA Jj) (J& n> fUuil t ijSiC- f jk* 

out door Tdb, Twb 

In door Tdb, Rh 

;uj^I jjfll AiyS. (j ja j A^jIa A jajjSJ] bbua (jjLu 

Gr/lb=Gr/lb out door-Gr/lb in door 
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Normal Temperature • Sea Level 

l-P Units • Barometric Pressure 29.921 in. HG 
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Advanced Reactive Drying 




A&jjui j oAS JLaaJ) dAS 

1-External Heat Gain 

Solar heat gain • 
Transmission heat gain • 



2-Internal Heat Gain 






People • 
Lights • 
Electric Machines • 



3- Ventilation 
Olaul CtLLuuaJl <jl jilij j 

TR,CFM 

AjLjjL A1j)U lilJjtC' (jjti Ul ...AaIj^j £)Jla £Lu dJ JtlUl (-fljlt <jj ia <ju u AjjII <A2jA Jtla 

t^lalC’ jA ^Ul Jj-iaJ! uliC-Uj uuUlaJl j UuLLuiaii 4-a ulajj 
Ajj»S ^IJI £jx*uA j AjjIjaJ) JLa^VI yC- JjWa JLLa J^au A^jLiLU! uUI fLui £)l 

^UluiAil M jcf m 



jUatiJl 

VU ( _^jC'Uj ^ jIajLuJ) AJajjaJl <jiua»j U! 

OUT CONDITION: Tdb Twb 
IN CONDITION: Tdb RH 
(GR/IB(in4¥>' J'&i 6*J 

GR/IB(0ut4W J 

(iifufl! (1)' A&l CH jli ^lj*^ £)* iJ 

Jjjjuil LLai d ^ Y * * * BTU/hr Lka. <& lAaJl 

JLa^VI <— iLuoa. 1 <jjSiA d J CFM j djjjL-a ^ta. UiUali A^U 

CFM= RSH+(0.1*OASH)/ 0.972*(Tdp(in)-TdP 

RSH ROOM SENSIBLE HEAT 

OASH OUT AIR SENSIBLE HEAT 

Tdp DEW POINT 

fUi! jtau Ifcfl *.Uu Jl 6jljaJl AajJ DEW POINT TEMPERATURE J 4^uUJU 

(-LuSail *lj$Jl 

Tdb , RHV*J^ AjjoajS***!! 6* 

CFM^ J^-aa.1 J AJjUaJI o^aj&l ^UJLj 

jj jUi! j t fljjViH ^ jLu^l ,jiaj di£ AjjIjaJI JLa^VI 

j ^jaaa (-fljlc- j (_>ojjS jjSI fji i 

<&! f Liu (j) JjLaaA A_alc- dj£i£ t fljjVill £ljj| yC- ljaISjI AjIaj Ul 

.^IfrlLi CjLx^USil ui jJU j jLiU 



ESHF<0.72d)J^ J 0-* ch jmv^ I JaaJI OjZj LaiSc 

Reheat Coil^^-' 4*U &** 
ESHF=.72£-^ ^1 ^S*il £a ESHF djcLL 4 J.jU.aJI ^ &.j JjjkJl tjiuvj j 

JjaJI (jfc ^Ja]£ tJl&A (JJ& 4^ua)j JaA J J J 



AJ^ .j]| (JAA. jJ| 4j}| jXUJ 

fc S j^Al f I Jjj 

DX . 



<iLulil i any J 

;4jI Jjaa . Y 

£y& I O-a^kj 
(-uSjoil J$-ui 
AJLu^Jl J^-uj 
djfi jja jbfr ^ia£ 

<iuSj jI jaJI f L$4^ jjJjj ^ £ljJVI * IjauI 

9-^Ji ^JjSjiJl A t< ; ‘,‘. 

(4jj£iAJ (JLSaJI jJajau Iaa) 4 juSjo] ^oji © * *A * ^Ija. JaitaJl 4 ajA ^jL 

Ida. ^Jlt 4 j ji^a 

IgJ JjUJ) jJaau j dlxuJl t flnVi l_i ijjC I -la. d.liLi dl jj jIaa £VI <ja A^jLuia ^ j 

http://www.arab-eng.org/vb/tl91563.html 

;4jLahVudi 

aj&j >! Jl jISa <> JiS33 <yJ! CiUli jill Uaj j^k j CjUli jill 
a jlaJl (jJaliAll ^ (jiil j*Jl j JIa*J| Li jC jJaau 



j AjIJoaa tilLuiiil i ajjVi U^jiA j t fljjVill SJ^aI £JjJI (jl asu £a JaSJ 
?Aj) ^ jJUi£Jl ^Vu Jh U) l-uL tJLui t fljjVi ^Uu £ jiUi£ uj11£jaJ| ^ 

JIa^VI <— iIua (j 4 IaUxIIs UjC’Iaj BTU (j^ ^jJUkSl ^ jjJjA i fljjVill a llii 4 -uaUIj 

^JjljaJl 

(_ilku ^jU*Ailj (^Uj Dimension J' .... ^Vun a ti OjjjaJI csJ ^UjIxa j 



jjjil i .ifajj c> u “%* 3 uJ^' ^ 

iJjliil ^aJU (jL-iC- AjjIj £ja CiL^ jJb£ &11& ^ jl (Jjjjb j jbjl£ A£jjoi (jjA £r j}\J& fij 

A£.ULi lilLuiil i fljjVi <— i£ ,j fj tjt £ jJLu 3J t—Likil 

http://www.youtube.com/watch?v=dsiJmHDSyoM 
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Liquid trap Oil trap , <b*-4,uu bl 4 -uuiSa b <blj 

:£5ll£U jAl jjU jjj 

http://www.arab-eng.org/vb/showthread. php?t=125790 

l^laauj ^£- jJ ±4^1 y AauuIL j A-uullA b Ijoi <bl <ilt 

Ajjjj (jbic- -y^t £>-* JaJfi ^Ub_« clu! (Jjoj cIiIjaJI ulb d J JbaSl J AjuI j ^iua 

A*jUa 1I JjVmj £l>-3J ^ ^ 2^'j ^ J 

http://www.arab-eng.org/vb/showthread. php?t=286692 

jj 3 b-ltbl ^ic- jb jb >_ib£ 

http://www.mediafire.com/76740blll7p32219 

password 

www.arab-eng.org 





Rapid shared 

http://rapidshare.com/files/13861951/HAP420.rar.html 

jXA A&i (XUJJ 

jA j o-a (jt f»KnA 

c^uLujjV) aj< a ^)jj) ^ jj 4JV Jnl£> dJ ^ujV) O^J Split i ^a-uib jAj 

Decorative^* ^xuail <Uuj| 

t fljjViH £>>« {vaQn 

£jl l- 




/ 



^AAuj t fln^2- 








qj£> jjl) flxl! till jl j Jj jjUI J^a. ^ £jjj^V! jolt <j-a Jfl! itvl! t fljjVill Aauulb 
...Aulfi- tuliull t flnVill V ^j! ja. Jaa 4Jtx ^ jjjja.V! 

t flj^all ^jlLa!) J^b 4ol^).ll) d±a jl! J ja . j uiuj .^JlC- 

f Ijfll JJJJJ2- 

tilLuU) t fljjy (^a JJafl! j£lj Pfj** (JJJ^i^ (j^3- 

;4j|j 4aa 
CH^l' <j-ao!jl- 

lilhuol! t fluVn 4JjULa (jlLa jj) ^ 4jlu3 j Ajj^2- 

;4jLahVual 

* ^ j w aU j Alaj^ult AilSll) lj!J j£LaV! 

i_fljjjj£jJ t fljjVi j-uu ilAiij^l! ^ 
Cj!^a.jll £jj... 4ijC j£l AjjIjaJI JU^VI <-u-aI„. ^jUxaI! IjSl Jail! Jj! 

jlj ^Ixuul! ^^lc 4aa. jbLl! ilit-A^l! £jj jV! jjll! ^ Aju-uUaI! j)£LaV! ^ 4alil.il! 

jlaala l!! ^ui^l) jLuiiluj! 



jjti UuaJI Je. ( CaLV l U ) Load Calculation J' J* 
http://www.mediafire.com/77t0zn2zn2xjgt 

tiltjSJ) J^su j AjIuJ La Jju ,j£^j ,jjij c-iljl^ual jil <j!laJ 4jI£Ij£ j <a»aIjj J£j cluLV) dJ j 

| Jjiii jjC ^a 4_uiij ^a jil J jjj j J-a*j 4juni 

http://www.mediafire.com/7c6ap4d55yml3v 

£jjj( ufljjjjSjlIt i flnVU skm Cy* £ 

Mbh*1000=BTU 

split^'jjt 6* t & 




^LujL* dilaJia 4 j £j£jj uaSjj *UuaJb Jas. £aJja 

t A^I^aUj d jaa£ 4 aa 2 ,j-« f j 

iJj^^a]) j ^UxaJI Citujl£i) ^Vuaj jxIsjla ^2 

4 4nVi ^LLa]) {Jh dJj^j tjuaj Lll jj jj-a 4j 

djjjlaj j 41 a£ 4_iL£ j cIumISJ) t Aj^aI £j!j jjJa2 

http://www.youtube.com/watch?v=c 3HrbUUhj4 



Concealed 

- Ducted split _ Mini central 

A, u a lib )i^ ( x$_a f^ui USjjuA (jll\ jA j ^ JSjaJ) u£jj£jJ) Aj)ij jA iLjjijjiS) t fljj^ jjjju 

.(JjSill jA j t fljjVill Jj^j-li^-aJ 
Mini A^Ic- di£ jLiuC- <jLLa j- 4 jii£) <jAxm ^I]| ljlu£U) jA <_£ uajj£jJ) jl Uliil 

central . 

iAjIJoag 

(jUIul^I lJlLluI] Jib 

t flnV'li £)jj| JjjLui qC- f Ij^Jl AjjJJ Ajjlla 

(Aalili]) ai^jJ)) jjiua 

Jib A_iiili]) ai^jJ) j JjjjJa jfr J i fljjVt iljail jlLaJl Jib <bj«a]) JjIaj Jbaj 

£tjlixaJl j) cliLaLaabl 

(-fljLuill ^uJiTt djjSjJ JllAl IgJ jjSj <— uau f Ij^Jl £jti»a Jliuu) ^ ^Vi)l Jiaj 

AjuSjoJ jbuLuM ■ aa, ,, AjV 

LjUlSjJ} 

aIjLuJI £|jj¥I Jl« AJ1* Fresh Air ^4* J& 

;ALluuj£J) t, fljjVi Jiui 

reversible-duct-air-conditioner-208407. jpg 
ceiling concealed ducted type air conditioner CKl.jpg 

ALumJjSJ) £jj £yt t flJjVll £ j3U£ CjUSjaH ^ 
A^Luta i,,um\ i jl& jj*_a <ila^u Aj] yjSjj si ^Luail j ^j$lv,all j - 4 ^jl^-a £_Lu 2 j 

A_uiij ^Luail ^ia&a 
Jjlaluia j) ^ jib AaiajLa jjiu cIiSaII 
Alii) A_ab jjib AiSji) A-ab ( jji*j AijxiA) jj*-a cL<ujj A_J ^Lua ^ jJ jiic- li) ( _ # j*-aj 

JJaluta ^llaj AjUj 

V JJabaiaJ) ^) fj jilii) ^Liai) J^a2) La£j) UA Jt juJ) <— u!a 

;^jj)ii) ibSil) S jj-ufl 



duct6.jpg 

: JjkiuLa]) ajjua 

ventilation air duct system.jpg 



4_uiii uLSlIt uaSjoj diLakl^ AjjJu J& uijjuj ^JV ^jAd/Vi ^ La JJj 

£ jiaj 4 _u£LaJ! <jl USjfr j LuCLL A_L£LaJ| Ujo^I j 4jjI jaJI JLa^VI t La -Sju U^l 
C1 a£.iI| (jjA Allaoj j 4 n » a ULS.ll) ^uLajj ^ J f )j^J) 4j^£ CFM ‘LLjla f IjA 4 _aa£ 

j f Ij^JI £ jla-A LJjAj LL& f Ij^Jl £ jULa t ^ £)LLa 1I jl 4i jail 

1- Square diffusers 
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1 way square diffuser 
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2- Linear Diffusers 
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3-Register and Grills 

: 

Register 

Register_02_250x250.jpg 



Grills 

air-transfer-door-grills_10664485_250x250.jpg 

??? 

© o-alla. Jx Iiuil Jc Register and Grill U* 4 ^ 

4-jet Diffuser 
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